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ABSTRACT 


This report provides ichthyoplankton and associated station 
and tow data from California Cooperative Oceanic Fisheries 
Investigations (CalCOFI) cruises conducted off California and 
Baja California in 1953. It is the third report in a series that 
presents these data for all biological-oceanographic CalCOFI 
surveys from 1951 to the present. A total of 1429 stations was 
occupied during 12 monthly multivessel cruises over the quarter- 
million square mile survey area which extends’ from the 
California-Oregon border to Cape San Lucas, Mexico and seaward to 
several hundred miles. The data are listed in a series of 6 
tables; the background, methodology, and information necessary 
for interpretation and quantitative analysis of the data are 
presented in an accompanying text. All pertinent station and tow 
data, including volumes of water strained and standard haul 


factors are listed in the first table. Another key table lists, 
by station and month, standardized counts of each of the 108 
larval fish categories identified from survey samples. This and 


previous and subsequent reports make the CalCOFI ichthyoplankton 
and station data available to all investigators and serve as 
guides to the newly developed computer data base. 


INTRODUCTION 


This report, the third of a series, provides ichthyoplankton 
and associated station and tow data from California Cooperative 
Oceanic Fisheries Investigations (CalCOFI) joint biological- 
oceanographic survey cruises conducted in 1953. This program 
was initiated in 1949, under the sponsorship of the Marine 
Research Committee of the State of California, to study the 
population fluctuations of the Pacific sardine (Sardinops sagax) 
and the environmental factors that may play a role in _ such 
fluctuations. CalCOFI, known as the California Cooperative 
Sardine Research Program from 1949 to 1953, was made up of 
representatives of the South Pacific Fisheries Investigations 
(SPFI) of the U.S. Fish and Wildlife Service [now the La Jolla 


Laboratory, National Marine Fisheries Service (NMFS)], the 
Scripps Institution of Oceanography (SIO), the California 
Department of Fish and Game (CDFG), the California Academy of 


Sciences (CAS) and the Hopkins Marine Station of Stanford 
University. The first three of these agencies supplied ships and 
personnel to conduct the sea _ surveys. NMFS processed the 
plankton samples and analyzed the ichthyoplankton from them. SIO 
processed and analyzed the hydrographic samples and measurements 
and also analyzed invertebrate groups from the plankton samples. 


The boundaries, station placement, and sampling frequency 
for the CalCOFI survey area were based on the results of joint 
biological and oceanographic cruises conducted by NMFS and SIO 
during 1939-41. Those cruises were designed to collect sardine 
eggs and larvae and associated hydrographic data over the entire 
areal and seasonal spawning range of the’ species. On these 
survey cruises, plankton tows were made to 70 m, a depth which 


encompassed the vertical distribution of sardine eggs and larvae. 
Wide-ranging joint biological and oceanographic survey cruises 
were resumed in 1949 with sardine as the focus; however, an 
increasing interest in other biological components resulted in 
the deepening of standard tows to 140 m in 1951. This marked the 
beginning of truly quantitative ichthyoplankton sampling on 
CalCOFI surveys. 


Data resulting from CalCOFI surveys in 1953 have been 
published in a number of forms. Hydrographic data (Reid et al., 
1965), zooplankton volumes (Staff, SPFI, 1954; Thrailkill, 1956; 
Smith, 1971) and ichthyoplankton data for selected species 
(Ahlstrom and Kramer, 1955) were presented in standard formats. 
The latter lists counts for eggs and larvae of sardine and for 
larvae of northern anchovy (Engraulis mordax), jack mackerel 
(Trachurus symmetricus), Pacific mackerel (Scomber japonicus), 
Pacific hake (Merluccius productus), and rockfishes (Sebastes 
spp.). Also, length frequencies are listed for larvae of 
sardine, anchovy, jack mackerel, and Pacific mackerel. 
Distribution maps of larvae of 5 of these taxa taken on CalCOFI 
surveys during 1953 are presented in the CalCOFI Atlas series 
(Kramer and Ahlstrom, 1968; Ahlstrom, 1969; Kramer, 1970; 
Ahlstrom et al., 1978). 


A computer data base for eggs and larvae of sardine and 
anchovy and for larvae of hake, and the two mackerels was 


established in 1969. The development of a data base for other 
fish larvae is a complex undertaking because competency of 
identification has evolved steadily over the past 38 years. We 
began the task of producing a CalCOFI ichthyoplankton data base 
and associated data report series in 1983. All available 
original records for 1953 were subjected to an extensive 
verification and editing process to produce this’ report. This 
and previous (Ambrose et al., 1987; Sandknop et al., 1987) and 


subsequent reports make the CalCOFI ichthyoplankton and station 
data available to all investigators and serve as guides to the 


computer data base. The data base will be modified when 
additional errors are discovered and when composite taxa from the 
earlier years are reidentified. These reports are the 


fundamental reference documents against which subsequent changes 
in the data base can be compared. 


SAMPLING AREA AND PATTERN 


In 1953, CalCOFI survey cruises were conducted at monthly 


intervals. A total of 1429 stations included in this data base 
was occupied on 12 cruises, with an average of 119 stations per 
cruise (range of 19-211). Coverage of the survey station 


pattern varied among cruises and the entire quarter-million 
square mile survey area was not covered on any single cruise 


(Figures 1-13; Table 1). The area off northern California (lines 
40-57) was not covered in 1953. Off central California (lines 
60-77) stations were occupied monthly, from April through 
August. The area between Pt. Conception, California and Pt. 


San Juanico, Baja California (lines 80-137) was surveyed monthly, 
except for September and November. Cruise 5310 began on line 82.3 
and Cruise 5312 began on line 81.8 but on both cruises all lines 
south to line 137 were covered. Cruises 5309 and 5311 were short 


cruises covering the area south of Pt. Conception and, 
additionally, the Sebastian Viscaino Bay region on 5311. The 
area off southern Baja California (lines 140-150) was surveyed 
only in January. Coverage extended seaward to station 160 on 


lines 80 and 90 on Cruises 5304 and 5305 (approximately 450-500 
miles offshore) but typically did not_extend beyond station 90 
(approximately 160-250 miles offshore). Coverage of the pattern 
was heaviest from March through June and diminished during the 
fall and winter. 


Six vessels were employed on these cruises: the Spencer F. 
Baird, Crest, Horizon, Paolina T, and E. W. Scripps of SIO, and 
the Yellowfin of CDFG. One to five vessels participated on each 


cruise. The Crest was used on all cruises except 5311 (Ahlstrom, 
ILS) E))) 5 


SAMPLING GEAR AND METHODS 


The standard CalCOFI net ysed from 1949 to 1969 had a i-m 
diameter mouth opening (0.785 m“ area) and an overall length of 
about 5 m. The net was constructed of 30xxx gauze, a heavy duty 
grade of silk bolting cloth, with a mesh size of 0.55 mm after 
shrinkage. The last 40 cm of the cone and the cod end were 
constructed of 56xxx grit gauze which had a mesh size of 0.25 mm 
after shrinkage. The net ring was fastened to a short 3-lead 
bridle connected to several meters of line which attached to the 
towing cable by a clamp. A current meter was suspended in the 
center of the net mouth to measure volume of water filtered (see 
Kramer et al., 1972, for further details). 


The standard tow from 1951 through 1968 was an oblique haul 
to 140 m depth (to 15 m of the bottom in shallow areas) designed 
to filter a constant amount of water per depth interval (ca. 


lealcoFI lines (Figure 14) are arranged perpendicular to the 
coastline and extend from the Canadian border (line 10) to below 
Cape San Lucas, Baja California (line 157). Stations were 
established on the basis of a perpendicular to line 80 (off Pt. 
Conception) at a point designated as station 60. Stations were 
plotted seaward and shoreward from station 60 on each line. 
Cardinal CalCOFI lines (those ending in "0") are 120 miles apart 
and usually bracket two ordinal lines (ending in "3" or "7"), so 
that lines are 40 miles apart over most of the pattern. 
Cardinal stations are 40 miles apart and typically these are 
separated by a station number ending in "5" so that stations are 


20 miles apart out to station 90 on most lines. Stations are 
placed at closer intervals near the coast and islands to 
accommodate these features (see Kramer et al., 1972 for further 
details). 


3m3/m of depth) over the vertical range of most ichthyoplankters. 
Hauls were made at a ship speed of 1.5-2.0 knots and initiated by 
clamping the net line to the towing cable with the 45 kg terminal 
weight about 10-15 m below the surface. The net was lowered to 
140 m depth by paying out 200 m of wire over a 4 minute period 
(35 m of depth/min.). After fishing at depth for 30 seconds, the 
net was retrieved at 20 m/min. (14 m depth/min.). The angle of 
stray of the towing cable was recorded every 30 seconds and 
maintained at 45° (+3°) by adjusting the ship speed and course. 
After reaching the surface, the net was washed down and the 
samples preserved in 5% formalin buffered with sodium borate. 
Flowmeter readings were made at the beginning and end of each 


tow. Detailed descriptions of gear and methods are given by 
Ahlstrom (1953), Kramer et al. (1972), and Smith and Richardson 
(19:77) 7 


LABORATORY PROCEDURES 


Laboratory processing began with the determination of a 
displacement volume for each sample (methods described in Staff, 
SPP o5Ss) and) Kramer “etal. , 1972) Zooplankton volumes 
(including ichthyoplankton) of samples collected in 1953 are 
listed in Staff, SPFI (1954) and presented graphically in 
Thank (956) ands Smith, (19)745)e 


Sorting involved the removal of ichthyoplankton from the 
sample and identification and separation of eggs and larvae of 
selected species (see introduction). Usually, each sample was 
sorted completely; however, some of the samples were fractioned 
into aliquots using a Folsom plankton splitter (McEwen et al., 
1954) prior to sorting. Several criteria“ were used to determine 
whether a sample was fractioned: samples containing an abundance 
of thaliacians and coelenterates and exceeding 150 ml in total 
plankton volume were fractioned (to 50%, 25%, 12.5%, or 6.25%) to 
approximate a reduced volume of 50 ml for sorting; samples with 
an excessive quantity of fish eggs and/or larvae were 
occasionally fractioned to expedite the sorting process in order 
to meet scheduled deadlines. If the identified fraction of an 
aliquot yielded rare or interesting species of fish larvae, the 
remaining fraction was frequently sorted and identified with the 
intent of finding additional specimens. Aliquot percentages for 
fractioned samples from 1953 are listed in Table 1 under _ the 
"Percent Sorted" column; 25% of all samples were fractioned in 
TOS sre 


A "standard haul factor" (SHF) was calculated for each tow 
to make them comparable and allow estimations of areal abundance. 
This factor adjusts the number of eggs or larvae in a haul to the 
number in 10 m of water strained per meter of depth fished. If 
the vertical distribution of the species has been encompassed, 


2Personal communication, James R. Thrailkill, National Marine 
Fisheries Service, Southwest Fisheries Center, La Jolla, CA. 


then the adjusted value is equivalent to the number under 10 m 
of sea surface. The SHF is calculated for each haul by the 
formula: 


SHF = 10 D 
V 


where D = depth of haul = cosine of the average angle 
of stray of the towing cable multiplied by 
cable length (m) 


V = total volume of water (m?) strained 
during the haul 


UV, —oRee a. op 


where R = total number of revolutions of the current 
meter during the haul 


a = area (m2) of the mouth of the net 


p = length of column of water (m) needed to 
produce one revolution of the current 
meter. 


Tow depth, volume of water strained, and standard haul factor are 
listed in Table 1 for each tow taken during 1953. Detailed 
descriptions of factors involved in calculating these values are 
presented in Ahlstrom (1948), Kramer et al. (1972), and Smith and 
Richardson (1977). 


IDENTIFICATION 


Identification of ichthyoplankton species beyond those 
separated during the sorting process was carried out by a 
separate group of specialists. Ontogenetic stages of fishes are 
inherently difficult to identify and this is further complicated 
by the large number and diversity of species which contribute to 
the ichthyoplankton of the California Current region. Most 
identifications were accomplished by establishing ontogenetic 
series on the basis of morphology, meristics, and pigmentation 
and then identifying these series by relating them to known 
metamorphic, juvenile, or adult stages with overlapping features 


(Powles and Markle, 1984). A total of 106 taxa was identified 
for 1953, with 59 taken to species, 22 to genus, 21 to family, 
and 4 to order. Some of the developmental series recognized 


originally could not be assigned scientific names, particularly 
in the Bathylagidae, Myctophidae, and Pleuronectiformes. These 
were given descriptive names, which later were changed to 
scientific names as they became known. 


The task of producing a reliable and equitable 
ichthyoplankton data base required extensive procedures to 
verify, correct, and edit the original identifications. The 


primary data source was the original identification sheets (see 
Kramer et al., 1972, for examples); however, a critical resource 
used in all phases of this process was the CalCoOFI 
ichthyoplankton collection in which the samples are archived. 
Throughout the course of CalCOFI ichthyoplankton studies, samples 
have been identified to the lowest taxon possible. In reviewing 
these identifications for the data base, our approach has’ been 
conservative and we have preserved those identifications and 
counts which we could confirm, while correcting as many of the 
errors as possible. During the coding of the identification 
sheets, the "descriptive types" were assigned scientific names 
and reexamined, if necessary. After computer entry, taxonomic 
errors and inconsistencies in the data base were corrected and 
the most obvious identification errors were corrected. Our 
current knowledge of ichthyoplankton techniques coupled with a 
precise understanding of the development of identification 
competency in the program over the years allowed us to critically 
judge the historical records. Identifications were changed to 
different taxa, lumped to a higher taxonomic category, or given a 
more precise taxonomic name. In many cases, identifications of a 
taxon were inconsistent among cruises ina year, because of 
varying competency of identifiers. These records were made 
equitable by lumping to the higher taxonomic category to avoid 
biases that could result in quantitative misinterpretations. 


Next, statistical, seasonal, and geographic outliers were 
identified, employing a series of graphic summaries and listings. 
Examination of geographic outliers proved to be especially 
effective because of our accumulated knowledge of species 


distributions. In the course of examining samples for these 
outliers, other identification errors were discovered and 
eventually all taxa were scrutinized to some extent. Lastly, 
certain taxa were reexamined in all samples for the entire 
CalCOFI time series. These taxa were selected because of their 
commercial, ecological, phylogenetic, or zoogeographic importance 
or because taxonomic confusion was at the ordinal level. The 


following is a list of the taxa for 1953 which received special 
attention, with explanations and caveats intended to aid in 
quantitative interpretations: 


Anguilliformes - tentative and sporadic identifications to family 
or lower taxon lumped to order. 


Sardinops sagax - all specimens south of line 120 checked for 
misidentification of Opisthonema spp. 


Engraulidae - includes nearshore taxa (mostly Anchoa spp.) large 
enough to separate from Engraulis mordax. Some nearshore 
samples of small FE. mordax may contain other anchovy genera, 
but could not be differentiated. 


Nansenia spp. - all specimens checked and identified as N. 
candida or N. crassa; all specimens of these species near 
their range boundaries checked. 


Sternoptychidae - tentative and sporadic identifications of 
hatchetfishes to genus were lumped to family. 


Bathophilus spp. - all specimens checked. 


Scopelarchidae - tentative and sporadic identifications to genus 
lumped to family. 


Ceratoscopelus townsendi - low number probably reflects both 
inconsistent identification and fewer offshore samples. 


Lampadena urophaos - absence of this species may indicate 
inability to identify it or be a reflection of lower 
sampling effort after June. 


Lampanyctus spp. - tentative and sporadic identifications to 
species (mostly descriptive types) lumped to genus. 


Stenobrachius leucopsarus - specimens at margins of range 
reexamined. 


Diogenichthys atlanticus - all specimens at margins of range 


checked. 

Diogenichthys laternatus - all specimens at margins of range 
checked. 

Electrona rissoi - recognition of this species was inconsistent 
and others may be included in Protomyctophum crockeri or 
Myctophidae. 

Hygophum spp. - all specimens reidentified to species; residuals 


are small, poorly preserved specimens. 


Protomyctophum crockeri - some samples on northern lines may 
contain P. thompsoni, which was not identified at the 
time. 


Symbolophorus californiensis - all specimens south of line 120 
checked for confusion with Hygophum spp., stemming from des- 
criptive names. 


Bregmaceros spp. - all gadiform types (see Index), except 
Merluccius productus and Macrouridae, reexamined. 


Ophidiiformes - this category did not exist originally and 
ophidiiform larvae were included in Brosmophysis marginata, 
Carapidae, "Otophidium", "Zoarcidae", and "blenny"; identi- 
fications of B. marginata and Carapidae proved to be mostly 
correct and "Zoarcidae" to be a yet unidentified ophidiiform 
species; all "Otophidium" and "blenny" were reexamined and 
the former included Ophidion scrippsae, Chilara taylori and 
other ophidiiform taxa (moved to order); "blenny" contained 
O. scrippsae, C. taylori, and other ophidiiform taxa in 
addition to true blennioids. 


Chilara taylori - larvae of this species were not identified in 
1953 and may be in the unidentified fish larva category. 


Ceratioidei - identifications of this group were inconsistent and 
specimens may be in the unidentified fish larva category. 


Trachipteridae - tentative and sporadic identifications to genus 
were lumped to family. 


Melamphaes spp. - all identifications ascribed to Melamphaidae 
were reexamined and assigned to genus (Melamphaes, 
Poromitra) or species (Scopelogadus bispinosus); larvae 
originally identified as Melamphaes spp. were not reexamined 
and this category may contain other melamphaid genera. 


Cottidae - some samples may include specimens of Scorpaenichthys 
marmoratus, hexagrammids (e.g., Oxylebius pictus, Zaniolepis 
spp.), and some blennioids (e.g., Hypsoblennius spp.). 


Oxylebius pictus - not identified originally; these specimens 
were identified during recent examination of other taxa. 


Zaniolepis spp. - not identified originally; these specimens were 
identified during recent examination of other taxa. 


Sebastes spp. - in addition to other scorpaenid genera, this 
taxon includes Prionotus_ spp., carangids, serranids, 
scombrids, and other spiny-headed shorefishes, particularly 
in samples south of line 120. 


Sebastolobus spp. - this category is underrepresented and 
additional specimens may be in Sebastes spp. 


Hypsoblennius spp. - some specimens remain in Cottidae. 


Clinidae - some specimens remain in Cottidae or unidentified fish 
larva category. 


Labridae - tentative and sporadic identifications to genus were 
lumped to family. 


Chromis punctipinnis - no pomacentrids identified in 1953; may be 
included in Sebastes spp. or in unidentified fish larva 
category. 


Apogonidae - all specimens checked. 
Carangidae - all specimens checked and reassigned. 


Gerreidae - larvae of this family and other shorefishes (e.g., 
Haemulidae, Girella nigricans, Caulolatilus princeps, 
Mullidae, Priacanthidae) were not identified and may be in 
the unidentified fish larva category or may be misidentified 
as Sebastes spp., Cottidae, etc. 


Sciaenidae - this family is underrepresented and some specimens 
may be in the unidentified fish larva category or may have 
been misidentified as Sebastes spp. 


Serranidae - this family is underrepresented and some specimens 
may have been misidentified as Sebastes spp. or may be in 
the unidentified fish larva category. 


Scombridae - all larvae identified to this family or constituent 
taxa (except Scomber japonicus) were reexamined and reas- 
signed; underrepresentation or absence of these taxa may be 
attributed to misidentification or they may be in the uni- 
dentified fish larva category. 


Nomeidae - absence of this family attributed to misidentification 
or placement in unidentified fish larva category. 


Pleuronectiformes - all available specimens of this category 
(originally called "flatfish") were examined and reidenti- 
fied; residuals are small, poorly preserved specimens. 


Bothidae - all specimens examined and reassigned; most assigned 
to various paralichthyid genera or to Bothus spp. 


Citharichthys spp. - tentative and sporadic identifications to 
species were lumped to genus, which also includes Etropus 
spp. and some other flatfish taxa from original misiden- 


tifications. 

Hippoglossina spp. - all specimens of this genus (originally 
called "pigmented bothid") were examined and assigned to H. 
stomata. 

Paralichthys spp. - specimens of this genus were examined and 
most were assigned to P. californicus or Xystreurys 
liolepis. 


Syacium ovale - all specimens examined (originally called "spiny- 
headed bothid"). 


Xystreurys liolepis - originally misidentified as Paralichthys 
californicus; all specimens reidentified. 


Glyptocephalus zachirus - all specimens examined. 


Hypsopsetta guttulata - specimens were originally identified as 
Pleuronichthys spp. 


Microstomus pacificus - all specimens examined. 
Pleuronichthys spp. - all larvae of this genus and constituent 


species were examined and assigned to species; residuals are 
small, poorly preserved specimens. 


Psettichthys melanostictus - absence of this species may be 
explained by misidentification with other flatfish species 
(e.g., Lyopsetta exilis) which we did not reexamine 
systematically. 


COMPUTER ENTRY AND EDITING 


Each taxon on the original identification sheets was given a 
3-digit code based on the list of codes in Haight et al. (1979). 
Taxon codes and counts from these sheets were keypunched by 
cruise and station, along with pertinent station and tow data and 
entered into the VAX 11/780 computer at the University of 
California, San Diego Computing Center. After entries were 
completed for an entire year, print-out listings of taxa and 
counts on each station were compared with the original data 
sheets to eliminate keypunch errors. Next, data in the file were 
cross-checked with data on an existing file which contained: 
station and tow data; numbers of eggs of sardine, anchovy, and 
saury (Cololabis saira); numbers of larvae of sardine, anchovy, 
hake, jack mackerel, and Pacific mackerel; total number of fish 
eggs; and total number of fish larvae. 


Discrepancies in ichthyoplankton data in these two files 
were corrected by inspecting original records from the sorting 
laboratory, the original ichthyoplankton identification sheets, 
and the samples themselves. Station and tow data discrepancies 
between the two files were corrected by reviewing ships' logs and 
deck tow sheets, original records from the sorting laboratory, 
cruise announcements, publications, header information on the 
ichthyoplankton identification sheets, and station plots 
generated for each cruise. Eventually all station and tow data 
were checked by comparing these sources. 


The corrected ichthyoplankton data base was then examined 
statistically and outliers were found and checked as_ above. 
Distributional plots were then prepared for each taxon and these 
were checked by reviewing the data sources mentioned above and by 
examining archived specimens. A listing of each taxon by station 
(Table 4) was produced, which became the primary document for 
subsequent checks. Misidentifications found in geographic 
outlier checks and other misidentifications and data problems 
discovered in the course of examining archived samples resulted 
in several iterations of Table 4. Finally, totals in Table 4 
were checked against annual summaries of incidence and abundance 
(Tables 2 and 3). Ecological analyses of the data (Moser et al., 
1987) were conducted concurrently with editing procedures and 
provided cross-checks that allowed correction of errors. 


SPECIES SUMMARY 
Anchovy, Engraulis mordax, constituted 31% of all fish 


larvae collected in 1953, and were more than twice as abundant as 
the second most numerous species, hake, Merluccius productus, 
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which constituted 13% of the total larvae. These two species 


ranked second and sixth in number of occurrences. Leuroglossus 
stilbius, a deepsea smelt, ranked third in abundance and 
occurrence, comprising 11% of total larvae. Sebastes spp., a 


composite of many species of rockfish and possibly a_ few 
misidentified shore fishes, ranked fourth with 10% of the total 
larvae, although first in number of occurrences. The 
lanternfish, Stenobrachius leucopsarus, and the sardine, 
Sardinops sagax, ranked 5th and 6th in numbers of larvae, each 
with nearly 5% of total larvae, and 8th and 15th in number of 


occurrences. Triphoturus mexicanus, another lanternfish, ranked 
7th in numbers and 4th in occurrences, and the next taxon in 
larvae number, Citharichthys spp., including larvae of all 
species of sanddabs, ranked 8th in abundance and 5th in 


occurrences. Ninth and 10th in both abundance and occurrence were 
the gonostomatid species, Vinciguerria lucetia, and the jack 
mackerel, Trachurus symmetricus. The top 10 taxa contributed 89% 
of all larvae collected in 1953, and consisted of 4 midwater 
species, 3 pelagic coastal species and 3 demersal coastal species 
and genera. The remaining 11% is represented by 96 taxa plus the 
unidentified and disintegrated categories. 


EXPLANATION OF TABLES 


Table 1 - This table lists by cruise the pertinent station and 
tow data for 1953, the volume of water filtered and 
standard haul factor for each tow, the percent of 
sample sorted, and the total numbers of fish eggs and 
larvae. CalCOFI cruises are designated by four digits; 
the first two indicate the year and the second two the 
month. Within each cruise the data are listed in order 
of increasing line and station number (southerly and 
seaward directions); the order of station occupancy is 
shown on the station charts (Figures 2-13). Stations 
are designated by two groups of digits; the first set 
indicates the line and decimal fraction and the second 
set indicates the station on the line. Time is’ listed 
as Pacific Standard Time at the start of each tow in 
24-hour designation. Methods for determining tow 
depth, volume of water strained, standard haul factor, 
and percent sorted were described in the methods 


section. The values for total fish eggs and larvae 
represent raw counts (unadjusted for percent sorted or 
standard haul factor). Ship codes are as follows: SB, 


Spencer F. Baird; CR, Crest; HO, Horizon; PT, Paolina 
Tie RES, be We SCEIpps; VE, Vellowrin. 


Table 2 - This table lists pooled occurrences of all larval fish 
taxa taken during 1953 in ranked order. 


Table 3 - This table lists pooled counts of all larval fish taxa 


taken during 1953 in ranked order. Numbers are 
adjusted for percent sorted and standard haul factors. 


ala 


Table 4 - This table gives numbers of fish larvae for each taxon, 
listed by station and calendar month in which the tow 
was taken. Counts are adjusted for percent of sample 
sorted and standard haul factor. Average values are 
given for stations occupied more than once during a 
month. Multiple occupancies occurred when aé_e station 
waS occupied more than once in a calendar month; in 
some cases multiple occupancies resulted from separate 
cruises. See Table 1 for station and tow data and 
Table 6 for listing of stations with more than one 
occupancy during a month. In Table 4, the orders are 
listed in "phylogenetic" sequence modified from Nelson 
(1984). Subtaxa within each order are listed 
alphabetically. Page numbers for each taxon are given 
in the index at the end of the report. 


Table 5 - This table is a summary of pooled occurrences of all 
larval fish taxa taken on CalCOFI surveys from 1951 to 
1960. Taxa are listed in the same order as in Table 4. 


Table 6 - List of stations which were occupied more than once in 
one month during 1953. 
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Figure 2. 
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TABLE 2. Pooled occurrences of fish larvae taken during CalCOFI 
CLUWISeS ine L953). 


Rank Taxon Occurrences 
al Sebastes spp. Higel: 
2 Engraulis mordax 686 
3 Leuroglossus stilbius 612 
4 Triphoturus mexicanus 573 
5 Citharichthys spp. 561 
6 Merluccius productus 417 
i Lampanyctus spp. 393 
8 Stenobrachius leucopsarus 365 
9 Vinciguerria lucetia 329 

10 [Trachurus symmetricus BAP 
iat Unidentified fish larva 284 
12 Bathylagus wesethi 258 
a3 Tarletonbeania crenularis 243 
14 Diogenichthys laternatus 232 
5 Sardinops sagax 221 
16 Protomyctophum crockeri 2a 
/ Bathylagus ochotensis 208 
18 Cyclothone spp. 161 
iL) Melamphaes spp. DESH 
20 Symbolophorus californiensis 132 
21 Icichthys lockingtoni 114 
22 Scomber japonicus 97 
23 Paralepididae 95 
24 Labridae 93 
25 Argentina sialis 89 
26 Stomias atriventer 86 
27 Disintegrated fish larva 74 
28 Sternoptychidae 68 
28 Lyopsetta exilis 68 
28 Diogenichthys atlanticus 68 
31 Nansenia crassa 65 
32 Diaphus spp. 63 
33 Gobiidae 61 
34 Myctophidae 59 
35 Ophidiiformes 52 
36 Pleuronectiformes 48 
37 Chauliodus macouni 47 
38 Parophrys vetulus 45 
39 Synodus spp. 44 
40 Cololabis saira 42 
40 Hippoglossina stomata 42 
42 Gonichthys tenuiculus 38 
42 Hypsoblennius spp. 38 
44 Symphurus spp. 36 
45 Hygophum atratum 33 
45 Loweina rara 33 
45 Ceratoscopelus townsendi 38 
48 Sciaenidae 30 
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TABLE 2. 


Rank 


(cones) 


Taxon 


Trachipteridae 

Etrumeus acuminatus 
Peprilus simillimus 
Pleuronichthys verticalis 
Hygophum spp. 

Cottidae 

Paralichthys californicus 
Microstoma microstoma 
Nansenia candida 
Microstomus pacificus 
Scopelarchidae 
Trichiuridae 
Chiasmodontidae 
Cyclopteridae 
Stomiiformes 
Anguilliformes 
Idiacanthus antrostomus 
Pleuronichthys coenosus 
Ichthyococcus spp. 
Clinidae 

Prionotus spp. 

Poromitra spp. 

Agonidae 

Syngnathus spp. 
Pleuronichthys spp. 
Aristostomias scintillans 
Serranidae 

Xystreurys liolepis 
Notoscopelus resplendens 
Brosmophycis marginata 
Zaniolepis spp. 
Pleuronichthys ritteri 
Tetragonurus cuvieri 
Myctophum nitidulum 
Glyptocephalus zachirus 
Macrouridae 

Exocoetidae 

Sphyraena argentea 
Ophidion scrippsae 
Oxylebius pictus 
Pleuronichthys decurrens 
Notolychnus valdiviae 
Bathylagus pacificus 
Electrona rissoi 
Atherinidae 
Scorpaenichthys marmoratus 
Sebastolobus spp. 
Bathophilus spp. 
Hypsopsetta guttulata 
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TABLE 2. 


(cont. ) 


Taxon 


Apogonidae 
Diogenichthys spp. 
Scorpaenidae 
Carapidae 
Scopelogadus bispinosus 
AuxiS spp. 

Hygophum reinhardtii 
Bothus spp. 

Syacium ovale 
Porichthys spp. 
Anoplopoma fimbria 
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TABLE 3. Pooled numbers of fish larvae taken during CalCOFI 
cruises in 1953. Counts are adjusted for percent of 
sample sorted and standard haul factor (see text). 


Rank Taxon Count 
1 Engraulis mordax 103535 
2 Merluccius productus 43631 
3 Leuroglossus stilbius 37018 
4 Sebastes spp. 32123 
5 Stenobrachius leucopsarus 15657 
6 Sardinops sagax 15087 
7 Triphoturus mexicanus 14230 
8 Citharichthys spp. 12110 
9 Vinciguerria lucetia 12061 
10 Trachurus symmetricus 8113 
MAL Diogenichthys laternatus 4391 
eZ Bathylagus wesethi 3029 
il} Lampanyctus spp. 3002 
14 Unidentified fish larva 2486 
15 Tarletonbeania crenularis 2345 
16 Bathylagus ochotensis 1865 
7, Synodus spp. 1600 
18 Scomber japonicus 1339 
19 Cyclothone spp. 1248 
20 Protomyctophum crockeri 1069 
2a Icichthys lockingtoni 895 
22 Symbolophorus californiensis 825 
23 Pleuronectiformes 811 
24 Argentina sialis 714 
25 Melamphaes spp. 661 
26 Labridae 631 
2 Diaphus spp. 554 
28 Lyopsetta exilis 495 
29 Ceratoscopelus townsendi 466 
30 Ophidiiformes 464 
Bil Parophrys vetulus 422 
SZ Etrumeus acuminatus 417 
33 Paralepididae 399 
34 Disintegrated fish larva 393 
35 Diogenichthys atlanticus 391 
36 Prionotus spp. 384 
37, Peprilus simillimus 383 
38 Stomias atriventer 369 
39 Gobiidae 310 
40 Sternoptychidae 296 
41 Myctophidae 288 
42 Sciaenidae 266 
43 Trichiuridae 243 
44 Symphurus spp. 239 
44 Nansenia crassa BSS) 
46 Gonichthys tenuiculus 229 
47 Cololabis saira 22a. 
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TABLE 3. 


(cont. ) 


Taxon 


Hippoglossina stomata 
Chauliodus macouni 
Hypsoblennius spp. 
Pleuronichthys verticalis 
Cottidae 

Hygophum atratum 
Serranidae 

Loweina rara 

Hygophum spp. 
Trachipteridae 
Paralichthys californicus 
Stomiiformes 

Microstoma microstoma 
Nansenia candida 
Microstomus pacificus 
Anguilliformes 
Pleuronichthys spp. 
Cyclopteridae 
Idiacanthus antrostomus 
Pleuronichthys coenosus 
Scopelarchidae 
Chiasmodontidae 
Poromitra spp. 

Agonidae 

Clinidae 

Zaniolepis spp. 
Aristostomias scintillans 
Syngnathus spp. 
Ichthyococcus spp. 
Notoscopelus resplendens 
Xystreurys liolepis 
Tetragonurus cuvieri 
Brosmophycis marginata 
Glyptocephalus zachirus 
Pleuronichthys ritteri 
Notolychnus valdiviae 
Myctophum nitidulum 
Exocoetidae 
Pleuronichthys decurrens 
Macrouridae 
Scorpaenichthys marmoratus 
Sphyraena argentea 
Electrona rissoi 
Ophidion scrippsae 
Atherinidae 

Bathylagus pacificus 
Oxylebius pictus 
Scorpaenidae 

Bathophilus spp. 
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TABLE 3. 


(cont. ) 


Taxon 


Diogenichthys spp. 
Apogonidae 

Syacium ovale 
Sebastolobus spp. 
Anoplopoma fimbria 
Hypsopsetta guttulata 
Auxis spp. 
Scopelogadus bispinosus 
Bothus spp. 

Carapidae 

Porichthys spp. 
Hygophum reinhardtii 


Total 
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TABLE 4. 
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Sardinops sagax 


SEP. oct. NOV. 


AUG. 
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Paralepididae (cont.) 
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(cont. ) 


TABLE 4. 


Myctophidae (cont.) 
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(cont. ) 


TABLE 4. 


Diaphus spp. (cont.) 
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TABLE 4. 


Sebastes spp. (cont.) 


NOV. 


c MAR. APR. MAY JUNE JULY AUG. SEP. 


JAN. 


STATION 


ImMnN Oo Oo Oo OWNM 
. 


INN IWOILOITOILSOINAN I ! 
2M 4 a 
a ete tet el | 
nowt oOo oOo KH FOO 

LVee..! . . . . oe) es) 
INDIMIOCILOINIOMO! | 

=z 

ety eT Die TU) 0) Oh UU Uru | 
o~n~oo AOoo Oo MOO 

Rie) 7a) Fe. @ te; 48: . | Pm gl 
|lowoo!timoo!ioixsroo! ! 
swoocooo.6UcuWmUCOUCUCOOCOOUCNN 

Cs CO ORC oe . . ‘er ee 
| jorlroowl | 


oooooo!o 
et 


Nos orn © OG HOO 
Oa) me ee Se . . oy. &® 
IBON!TL IMmABINIOI moo!!! i! 
eq IN © 
ive Wa Ua TO TES ets! ot eM Voc Gand Ce Net Tee oe’ (ool fo be Yea 
NAW ome co oO WM 
e) eile fei cate . . eee 
1wowmmn!i 1rororcoioinomilti | 
ee N 
oo 
ee 
Doe arereorie te tit 
ooo Hoo oOo o&G eoo 
exe Te eee . . oye! ae 
foooltimooriolrtrotiooo!t!t|i1 
one ono oOo O& OOo 
OTe ee J eaah | . . a ewe 
1oNno!llorolioltlotoonit tii 


MNAOOZAHMOMOSCSCOOMOEOMNDA 


eye) ‘a e7 8) ee" 6, 0 eve 6 Le fe we eterno oe ie 


AMMBMPOONDOMOOCOCWOWOOuWs 


eo 


NOOO 


MMNOOSOOCo 


els” 2) 6. terre “e fe 


et 


oConwtoongo oO 


ImMNOOCOCOCSO 1! OortMwOoONo! oO 
a a l= 
NNRFODONO CM CONnce 


WMMOMoemMme ! 


ee oe Se ele Ve 


ON I|LOONCO! 1 


AOt~= OAR OONNMONAOWwUoOwtn™ 


LANDADT | OHMOONNOMNONMOS 
ea 


MPtOooo COCO COOFTNDnOOoO 


oe eee javcie” fener relael Vel e) ome one 6; © 
ImwmMooo | ooooooonoaowtstoo 
aN ates 


VIONODANREOOCCOCOnR FONT NOS 


LMWOWOONNDOMOSWOONTINMOAO 


LN ns 25 an N 
qo 
N OAR OANniNeG CSL0 NM CNONTHOOCSO 
. . . . . . . . . . . . . . . . . . . . 
IMwWINRIOCTWINITIT TTT tt bommmori tt tama inl OH ONWINLCOCSO 
wo A 4 ond Mm nNw ANANDA 
N 
co w Ss) ZONCO NANC OC CO COHDY CO O 
. . . . . . . . . . . . . . . . . 
IFNINIWOILOTOLTIIIT TELE tNnomoolttti 1 TInnololroinooliolto 
vet oN mM N Oe ats 
qe 4 N a 
= ~ © CO AHO ~NCOCO omoc S 
eget, tat nee Pee eats ; ath Mirae ‘ 
rH ANtovoron tht) fin weoo ie (aie rom ooweisiaic ly 
Ts) iv) 
SCCCCOCOCOCOOCOOCOOC OOOO OOOOOOCOCOCoO OO OOOO OCOOCOOOCOoOCOOoOO 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
NNONONONONDOCONONODONONNODONNONOMNONONOCONONOMNS 
ONMMNYEBPANGORAMMSGPAPNOOAMMTNHOMMNSETPOMMNGTANHNORMMBMaAnNnwo 
SOCOCCOOCOCOCOC OOOO OOOO OOOO OOOOOCOOCOCOOD OOOO OCCOoOOOoOO 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
MOOSCODDODOCOCOMMMMMMMMNNNNNEREEROCOOCOSCOCOMMMMMMM 
NOCOSCSCSCSCSCSCSCDCSCCOCSOSCOCOCOOCOCOCOCOCCOCOCOCOCOR AAR RAR AAR RA Ada 
FARR RAR ARR RAR ARR ARR RRR RRR AAA ARRAN 


146 


35.0 


6.7 


115.0 


(cont. ) 


TABLE 4. 


Sebastes spp. (cont. ) 


SEP. oct. NOV. DEC. 


AUG. 


FEB. MAR. 


JAN. 


STATION 


ow oo 
e e 
awHrrttitittooiet 
0 0 DOP ee ee ce he 
AXON on © 
e . e e 
ANOMITI TTL toolol 
eq 
coon MHnwooo 
e e e e e e e e e 
CONW!I II! | AwMARO 
coco SY) 
e e e e e e 
eoocchiinii! tiikoorkorl 
oooo mn =a 
e e e e e e 
S550) 00 100 PISS f 
“a 
CHOMOWZDOOH o z0 
e e e e e e e e e e 
SNONMNCMNON! |1owling 
N qo 
SCOnRNNMOON 2o no 
e e ° e e e e e e ° e e e 
PONHFHONRSOON!I IMoIluvs 
nN tnt 
OVAMAARRIN a~ 
e e e ° e e e e e e e e e 
AMOROR GNA! | ON IAN 
AMARSAN 4 
aq 
OHWDOHOO No 6 
e e e e e e ° e e e e e 
SCOnNCOMOCO!!1INWI Or 
AAwe qo wn 
Ga} 
wRAooO + oO o Ce} 
e e e . e e e e . 
AMMOINIOCI IIL omiwl 
nnw “i on 
om ro) wo 
e e e e e 
PEINTOPLLitnuwint 
4 20 
eoooooooeeoeoScoCCoSD 
e . e e e e ° e e . . ° . e e e 
wWoNoNnonoonnnonNno 
AAMNSHANORAGAMMMS 
coocooooeCOoOMeoCoOOCOCSD 
e e ° e e e e ° . e . ° e e e ° 
SRR RRRRRRONMSCCOSCSO 
SHAR A AAA RAR ANNAN 
ee ee Cece. 


43.0 


120.0 


co Oo 

. e e 

Somon! lau 

Doo Poo a 

wo Oo 

Saree 

molorriil 
wonwd 
NA 

com 

oo Ps 

coimilriti 

oo © 

Sco1roliiis 

mnoo 

oe Tere 

wnoollii | 

nnoo 

e e e e 

mmoorlit| 

N 

ooNm 

. . e . 

OnwrN! I i | 

1A) 07 tt 

nNeoo 

e e e e 

Aoooliiii| 

~~ 

om wn 

. . e 

onimiltili 
= 

Ho ° 

e 

nolroliiit 

Thm —h— Tt) 

Seiratret Tereat cel Ferns 

NoONnocosHwO 

SANOMMIAN 

COCO OOORN 

Saari at ee sh a) komme 

SCOSCORAAAA 

NNNNNNNN NS 

{eee 


147 


en yr OF OUDOD OCOD Be) 


API OLONILONSSO!IOCAwHIWMI | 
N Nm ON 
ce 
ie ue a ie | | | | 
oo oO oo oeooo eor oo 
ee A ee wie Neuse eee ° 
See SO Oo ome 
= 
i ! | 
cooo woooooocewoonoe 
e e e e. e e e e e e e . e . . e . 
cooo!:;moooooomoowoo! ! 
ooo ot 00 woooeocono 
le ine eee ae fet Te! 0 Kewe)ne ‘sre 
Lococo !l|lOoONnoo I NoooooNnco! | 


CSOwNnCOCOMrOCSeWODOOCOrecoeo 


SNDBDMOOCONMOOFTNNOOCOMSS 
= 


NOWRNINNAOCOMNMOAWUTZOE 


ie) To! fe) ©: ie'pie) ‘ei Me) ley is: Melis) fe! eve) Tele‘; 67.’ 


NONDNKHADHANNNOONMNONNNON 
= ei N 


SONOWDONMNNOCOCHnOCOSOVOMWOOCSOS 
e e e e . . e . ° e e . . . e . . e e e 

SCUOUNMNNORNOCOSCHOONONHAOCOCOCSO 
Nw ei a = 


COA VIGHHORPOHNHDDOOOCO 
e ° . ° e e . ° e ° ° ° e ° e e e e e e 
DOOR AAA POUORATOMANDDOCO 
ow a4 mam 

N 


w¥~r~oo wmooooooooouo & 


ONMO!]!FAOOCOCOCOOOCOONIN! | 
~m N 


wn w Im eo i=) 2 
. ° . e 

Shu tbe tid 1wol loctoio 
ocoooooooooeooocoeoo0oooroo 
. . e e e e. . . e e . . ° . . ° . . . e 
MmONMNOMFONOONONONONONS 
APMPNOMMAIAOMMSESAOANMM WAL 
ooooocooco°coe“oocoe°cwooo0oo 
or te) felis) le (8 ees) © eo © @ (es © © © @ ‘e 
AMMAMMEEEKPOOoCOoOOoONMNMMNmMnN 
NANANNANANMMMAMMAMMAMMMEH 
Tn ce ce en 


0°0 = Sane = 0°0 0°0 0°0 0°O 0°0 = = = 0°Ov O°LOT 
0°0 = Sine = 0°O 0°0 0°0 0°0 0°0 = = = OSE  (OPZ0r 
= = = = = = = = S 0°0 0°0 Wa Ose OnSsoir 
0°0 = 0°0 = 0°0 0°0 0°0 0°0 0°0O 0°0 0°0 9° 0°62 O°OOT 
952 = 0°0 = 0°0 0°0 0°0 0°0 0°0 0°0 = = O°SEe O°L6 
= = = = = = = = = = 8°z 0°0 O°ze O°L6 
LeG = 0°0O = 0°0 S°T 0°0 0°0 0°0 0°0 0°0 0°0 O°O0€ O°L6 
0°0 = 0°0 = (Gee 0°0 9°S 0°0 0°0 > 0-0 0°0 OFLZ= OFEO 
0°0 = 0°0 = 0°0 8°TT 0°O 0°0 0°0 0°0 0°0 0°0 O°O€ 0°06 
0°0 = = Sie 0°0 0°0 0°0 0°0 0°0 0°0 0°0 = 0°0S O°L8 
0°0 0°0 0°0 0°0 0°0 WilX4 0°0 0°0 0°0 0°0 0°0 0°0 OME OES 
“oad “AON * LOO * das *onw x1oc anor AWW *adw "aww * dad “NUC NOLLWLS 
*dds snruuarqosdhg 
- - - - - - - - - - - 6°OT O°O£ O°OST 
- - - - - - - - - - - 9°Z 0°SZ O°LPT 
- - - - - - - - ~ ~ ~ O°F 0°0Z O°L¥T 
- - - - - - - - - - - S°Z 0°9Z O°EFT 
0°0 - 8°vZT - 0°0 0°0 0°0 0°0 0°0 0°0 0°0 0°0 0°SZ O°EET 
0°0 = €°96T = 0°0 0°0 0°0 0°0 0°0 0°0 0°0 0°0 0°O0F O°OET 
0°0 = Bote = 0°0 = 0°0 0°0 0°0 0°0 0°0 = OnOEOPOET 
0°0 = 0°02 = 0°0 0°0 0°0 0°0 0°0 0°0 0°0 = 00S" OWLCr 
0°O = S*¥ = 0°0 0°0 0°0 0°0 0°0 0°0 0°0 0-0 OAs ANSE 
0°0 = L°6 = 0°0 0°0 0°0 0°0 0°0 0°0 0°0 = 0°OF O°EZT 
0°0 = 0°0 = 0°0 0°0 0°0 0°0 0°0 6°Z 0°0 0°0 o°-O0€ 0°06 
0°0 0°0 0°0 0°O 0°0O 0°0 0°0 0°0 Ene 0°0 0°0 0°Oo OSS JO5e8 
* oad “AON * LOO * das “onw x 1oc anor AWW “Way "aN * dad “NYE NOILVLS 
*dds snjouorid 
=. = = = = = = €°€ 0°0O = = = O°OTT 0°08 
= = = = 0°0 0°0 = a 4 = = = = 0°O00T 0°09 
* oad * AON * LOO ‘das “Sow z1oc anor AWW *ddw “aN * dad “NWCo NOILVLS 
*dds snqorozseqas 
= = = = =~ = 0°0 0°0 0°0 Lee = 0°0 On0S) 10s2Er 
- - - - - - £°Z 0°0 0°0 Zul - - 0°S® O°LET 
- - - - - - €°21 S°Z 9°0Z 0°0 - - O°SE O°LET 
Sovic = = = €°SOT 0°0 ets 0°0 6°TT 8°R = 0°0 POS WR/ASu 
v°6EeT = €°LOE = 0°6TT L°y 0°0 0°0 0°0 0°0 0°0 0°O Ones SOREL 
= = = = = = - 0°z 0°0 0°0 = = OsGS SOG er 
* aa “AON * LOO * das “Saw z10c anor AWN "adv *uWW * qa *NWe NOLLWLS 


(°qu09) *dds sazseqas 


(°qu09) °*) AIAVL 


148 


= = = = 0°0 0°0 0°0 0°0 0°0 SE 0°0 0°0 0°OL 0°08 
= = = = 0°0 0°0 Lat 0°0 0°0 0°0 0°0 0°72 OR TS, 0; 08 
= = = = 0°0 ie 0°0 = 0°0 = = = 0°S9 O°LL 
= = = = z°8 0°0 0°0 = 0°0 = = = 0°09 O°EL 
° oad * AON * LOO ° das re) 0h" 4 ATITOc aNoer AWW “adv * UWW * aa “nvr NOLLV.LS 
aepttqoo 
8°Ee = 0°0 = 0°0 0°0O 0°0 0°0 0°0 0°0 0°0 0°0 OSC On LEE 
0°0 = 0°0 = 0°0 = 0°0 0°0 0°0 err 0°0 a4 OP LES OR ect 
= oe = = = = 0°0 0°0 WAG 0°0 = = 0°Or O°OCT 
0°0O = 0°0 = 0°0 0°0 0°0 = 6°S 0°0 0°0O = o°e€e O°OTT 
0°0 ~ 0°0 = 0°0 0°0 0°0 0°0 ee - = = ORGER OR LOL 
0°0 = 0°0 = 0°0 0°0 ets 0°0 0°0 0°0 0°0 0°0 O°Ooe O°OOT 
0°0 = 0°0 = 0°0 0°0 0°0 0°0 9°S 0°0 0°0 0°0 0°62 O°OOT 
0°0 = 0°0 = 0°0 0°0 SG 0°0 0°0 = 0°0O 0°0 ORLG. Oe EG 
0°O 0°0 = 0°0 0°0 0°0 0°0 0°0 Sol § 0°0 0°0 0°0 0°6E— O0°S8 
9°72 0°0 i> 1 0°0 0°0 0°0 0°0 0°0 0°0 0°0 0°0 0°0 o°TsS O°E8 
*Oada * AON * LOO * das ir) 0)" 4 A Tac anor AWW “ddw * dwn * aa “Nvc NOLLW.LS 
aeprurt{o 
0°0O = = = 0°0 0°0 0°O 0°0 0°0 (B21 = 0°0 ONOGs) OP ZEr 
0°0 = 0°0 = 0°0 (LV) 0°0 0°0 0°0 (SPU 0°0 0°0 OREGe Oger 
0°0 = 0°0 = 0°0 0°0 0°0O 0°0 0°0 Siar (Gi 0°0 0°SZ O°E€ET 
0°0 = 0°0 = 0°0 8°Z 0°0 0°0 0°0 0°O 0°0 0°0 O°SE O°OET 
0°0 = 0°0 = 9°OT = 0°0 0°0 0°0 0°0 0°0 = O°OE O°OET 
= = = = LEE 0°0 0°0 0°O 0°0 0°0 0°0 = 0O°Sh O°LZT 
0°0O = 0°0 = 8°sS 0°0 0°0 0°0 0°0 0°0 0°0o = On0te. OWLCTL 
0°0 = 8°9 = 0°0 0°0 0°0 0°0 0°0 0°0 vv 0°0 O°vE O°LZT 
0°0 = 0°0 = 9°OT 0°0 0°0 0°0 0°0 0°0 0°0 = 0°O0V O°EZT 
0°0 = 0°0 = Z°S = 0°0 0°0 0°0 0°0 0°0 0°0 OVLes ORS 
= = = y°Z = = = = = = = = OFS Terer 
= = = €°? > > = = - = = = (LAS — (WS ESE 
= = = €°? = = = = = = = = O20 Osta 
0°0 = 9°E = 0°0 0°0 0°O 0°0 0°0 0°0 0°0 0°0 0°O0S O°O2T 
0°0 = 0°0 6°T 0°0O 0°0 0°0 0°0 0°0 0°0 0°O 0°0 O0°SE O0O°OZ2T 
0°0 = 0°0 Cal 0°0 = 0°0 0°0 0°0 0°0 0°0 0°0 0°SZ 0°O2T 
= = = 0°z - = = = = = — = O0°2b O°6IT 
= = = CeT = = - = = = = = 0°Sz S°8It 
= = = = = = 0°0 0°0O 0°0 0°0 0°0 8°C 0°O0S O°LTT 
= = 0°0 8°s8 0°0 0°0 0°0 0°0 0°0 0°0 0°0 0°0 OF0rT OPAGE 
0°0 = 0°0 1 0°0 0°0 0°0 0°0 0°0 0°0 0°0 = 0°92 O-LTIT 
0°0 = 0°0 = 0°0 [Sa 0°0 = 0°0 0°0 0°0O = o°ee O°OTT 
* oad * AON * LOO * das “Snv ATOC anor AWW “adv * dWW * aaa “NvCe NOILVLS 


(°qu090) ‘dds snruuarqosdhg 


(°3u09) °F AITaVvh 


149 


(cont. ) 


TABLE 4. 


Gobiidae (cont.) 
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(cont. ) 
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Citharichthys spp. (cont.) 
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TABLE 4. 
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TABLE 6. List of stations with multiple occupancies in one month 
during 1953. Stations were occupied twice in one month 
except those indicated by an asterisk, which were occu- 
pied three times. 


Station Month Station Month 
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This index lists taxa included in Table 4 with their 
numbers. 
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MY CEOPINUGAAC, ve. s.c. 5 alcte is) eros eraye’'s 61 4 5 onstn'e) 6 eee, Sree enersyemmisicvel uerere 
Lampanyctinae 
CEracCOSCOpelLus ECOWNSENGL sis si<s egeccvers, bausysus.oreieiere oe or 
DPADIAIS (SDD am tanetays's diay lakers cies Siu oe tere ore te ore eeeee Sas 
LAMPpAnVCEUS™ SPPle Perc ciete sl clev ens o) <1 s/o) ere cliche cele) cieieel eee oie 
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U2 
V2 
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100 
102 
102 
104 


104 
106 


Mejeoulyyelavgbie WeUCliVsAE Gono agaondoadoanoa00babC SOF 110 
NOECOSCOPE EUS FESPLECNGCTIS: ‘ereie)e (ose! «1 «a1! =) ole) el sieie (a lelel evel 110 
Stenobrachius HeuCOpSaATUS! sic ssc clete icc isvslere sels ce elonere 110 
TET PROCUEUS  MEKLCATIUIS) a.c0cyei = ate, alstetelodahols: 4) «aie. «<a ateiaiate ital! 
Myctophinae 
DLOGENTUCRERYS (SDP tiara wus ares oes puctane, ouobe utes tet skeisis 6 San ula By 
DLOGEnNUCREDYS "ALLANCLCUS “.5c.sce Busts cs coteeasle bcs sete eters Lr? 
Diogent chehys Haternatus) «aie t «Bo witele-w aiejcres <oter 118 
Fl CCETFONAPELSSEODU, (cic icici sin o1a)0)s 5s e ogoiess eleadn ier ere nene « = 690 120 
GONLCHENRYVSr CONULCULUS . creole «cays oye ev orehearactersersienein is, diets 120 
ghvefejaattin GwIDo goooMoolo soe CO Os OOO ODDO doOOCO OOD ODDS aleAal 
leh(epojelatiinl Gieigereblil sro ooo ocooO DoD ODO nO DO SeOO OU IOO SS 2: 
HY GOpRUmM TETNNATAET I “2 \c c's)arc cies ie ot Aohenche, oo orereyarsieneys 122 
WOWCTHGA TAQ! cisi'a olele ete lsiei Galen cote fevoheles, = (okets foal a oie ake 122 
My CEODRUM mL ET OUT UM oxic tac ole ede bege Cues chon tomo ene a) «sas Ae 123 
PEOLOMYCLOPRUM (CLOCKCT Taian aierale ches edeuetonera iets han oa fone) 123 
SvVMDOLODHOLUS ‘Cali fOrni ens S* tperee « svereveve sve eles sre 5 a 126 
Tarneconbeanla CLENUNAEIS “doictorcteue ce stevetMeisier ere cisnerehele 128 
Synodontoidei 
Synodontidae 
SHNATCCWIE HID Goodviddoids CSO SS COSMOS GAG OC OOUEOSOOOC 130 
Gadiformes 
Merlucciidae 
Merlucei us, PEOAUCEUS “sls «oo etetere toler! fel None te etal = atcie) sale aejal 
MACLOUEVOAACG) vars ac crere s) cicle cts cn oe ao) eo eteie te ener statcetarslecereten setae 135 
OyolMIWCLsFOINES GooonebsaoanoonD DOD OOD OOO O.OOO OOOH OOOOH DOGO 35 
Bythitidae 
BEOSMODNYSITS MALGINACA siecle steterelslssie.<ts cl ovche «cia oie) ehels 136 
(GEE ae Tels lls eae eC ICG inaction GENOA a ome 6rd Ae we 136 
Ophidiidae 
OpnydLOnNNSCLIPDSAC™ stele ele cle « eleteteie leo) a cheeaeiats) aterereneneraee 136 
Batrachoidiformes 
Batrachoididae 
POELCRERYS JSDDiaL salaise avsceis SO DOC Ob So one Beebe ree os 237 
Beloniformes 
lDpdeletelaiaulo bY=) AGM GoouUGDCOnmOr Oo Seetodchchehckcienel dolelcucistckenclceenens arene M37 
Scomberesocidae 
(Gaul@etlelaits Webcal 5 OG CBO Ie OO Poe 0 OIG ICI BIS IGE 6 137 
Atheriniformes 
Athen niGae 7. sca) clatere ele sna apeieielate cielsNate cist elcketalelsialete cians spsave 138 
Lampriformes 
TPRACHUPEEL GACH <, cise lc. eveteerevelslc leo arateehene aucune Clcleueiece ope exe. 138 
Beryciformes 
Melamphaidae 
MeTampnaes (SPPpisi ele) ofelelion<l o/s iotoleKekeiodelotelslelabefereielerehs eerete 139 
POFOML EFAGRSPD «(ces sie iexe © 6 os oie. Meehan sal cinietenc: ciel sal etal ors 141 
SCopelogadus’ DiSDINOSUS | crc ccchele « stele Ree a ele. eege eceiar ols 141 
Syngnathiformes 
Syngnathidae 
SVNORAGILUS BSP cmeie telelloiiclial s/c) oles 1afel siete cleltell Kel Noke la) lokelolelel 141 
Scorpaeniformes 


Cottoidei 
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WGOnmGae ae oo oe cts siete oi aledaierer = lettees ile so oe we et 2+ 2 0 o's 142 
Anoplopomatidae 
Anoplopoma fimbria ..........-2--ess cece eee csccsececes 142 
COR CAGAl Seta cheers ce ren cnece ete aeteme rare rhetete ce) cle este sis¥o'se« 142 
Scorpaenichthys marmoratuS ...-+++-+-++++eeee reece 142 
Cyclopteridae 2... cree e cere reece cree cece nce cesecens 143 
Hexagrammidae 
OxVLebLusS PUCEUS ws cic .c wre atelere eo alors oo «i's clo sole. «= i516 143 
ZAREOUCD SIS JSPPew wee oo eee sere sie eter sh etsiet seit once = =< 143 
Scorpaenoidei 
SCOEPACNAGAC 1 5.5 crn e ae ere = ee sierel els <teeniatic 1 e)'s siehets who! ere) © «\laile)ere 143 
SEONHEGS FN. cocodcadccnooK deacon domo D Ooo OUnoodOOK 143 
SCpaASEONODUS MSD eiiieerenetenetenenencreno let eieiial eliel of elelielio! 1 Melels rere 148 
Triglidae 
PrTONOCEUS SSPDew eislcie coe Seer s wie = ere Mets ster ane te tee shee oon 148 
Perciformes 
Blennioidei 
Blenniidae 
HYPSODTLCNNTUS SSDP s) cleleieie)> © scholars aie 2) oleate bots t=l aiialle) 148 
(Gila anise (see ee eieto biG HO. Oo OL HOI O cla. ciOn0 Gi 6 CAG O1D.© Olio Dr Glofa OAGic 149 
Gobioidei 
GOD a AIG AC we chores crane tev aset ele wim olloke 0) eels: ieifoxe elie! a! ous tial's) = «ils, «) oer ieilensver ete 149 
Labroidei 
Ihab RlGacmeria ceo aie cheieneicle oc ckorerevenevelere ane ciao evel elle siael sieeve) iors 150 
Percoidei 
BOG OMS Gale wire arcrogeloher ene) eke ole! <1 eos) eieiie ei =)'0 =! «1 n) (0, @\ silt sie) s),6 elojet> 52 
Carangidae 
PrACHUEUS  SyMMCELLCUS 7. sss «ae + 6 0 «sie le © sles oe ele) siele 152 
SCHACTAUGACT tereievere ot olen a eietiene 2 "olctei oo alte siete Yous onello/ sie tuisolletere) witelle) el/olelte 156 
GOTTEN coocboc obo OOOO GOO OKO COU DU DO UDO RON SBOGCONNOD 156 
Scombroidei 
Scombridae 
PNUBRALS Sys) Ge od 5 OGG 500 G5 6 0.0 ORO EI eee ONGra ho ILS 7/ 
SComper sy ADORTCUS  ficieicreiels felts) o> = see 6 ©) set oyaiels, slisiel = ei 157 
TYAS AILI TS MLAS aye te tae euisite wet tosismotie ts fs Nel a lelo, sce, ws «| "ole sel,ei svelleiie: sleseuer ate 158 
Sphyraenoidei 
Sphyraenidae 
Sphyraena Argentea .....ccecccsceesvevcccccccscce 159 
Stromateoidei 
Centrolophidae 
PEVCHENYS) TOCKTNGECONIs a os» susiels «ish a) +)s) ilo) ekelcleleleh snes 159 
Stromateidae 
PEPEPUMIS UST MT ePIMNIS Me iate myc nyo1 ie > elena ols ois t aie isterenele syone 160 
Tetragonuridae 
fis civaG fololibatics (elsalchail Soe og op OCD RO DGD On OOGCd Tu OdK 161 
Trachinoidei 
Elita SMOG OMET AACy aiciensictcye elseel oto ciais oreelislisi oe ae eueiie! sence) ckevataite V62 
PILCUXCINACKEIIEOMANAS, Sooconcocg od DD DODD OOOO ODO DID ODD DODO OOUONES 162 
Pleuronectoidei 
Bothidae 
OKINOIS BYo ocooccaogog0oo co KONDO OOOO Oooo DNoOODOGO 163 
Paralichthyidae 
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Chielneialianadhius Elyo coogugDoDodoDCOnOOC GOD o OOD OOS 
HEBVOGLOSS1 NANTSE OMA Lay wayeus: cls) <6) aleieer ain) aa agai elena anni ne 
Paral icnenys. Cali LOrnuCus. vers és icpaipctskem « sauausia aaneners 


Syacium ovale 


oececereere eee eee eee eee ere eee eee eee er eee 


XVSELCULYS: 11VOVCDUGS sy iyct pokes cine Vel ke hev ee ceenieuenessl ors ie cle 


Pleuronectidae 
Glyptocephalus 


ACH ISN Sielar sl sneifcneeule (abc asciey chet hence cece rel hove 


lehijapiejasietcice? Ciieiswulelee) soasoucscabooanbnocodecadooe 
LYODSCEEAs Cx INGE o.5 5 50 Scucin s) sc) cohol shor sieonestn een sierel ener ne 
MiCEOSEOMUS (DACTIEL CIS, 6 2 iio, sieeueieis slave akav el sueveeietete sane 
PN eyMAnS WEEUlIS sho aocoGooo ab ooo Oooo DOC OOO OD OOE 


Pleuronichthys 

Pleuronichthys 

Pleuronichthys 

Pleuronichthys 

Pleuronichthys 
Soleoidei 

Cynoglossidae 

Symphurus spp. 
Disintegrated fish larva 
Unidentified fish larva 


Slo) oe CR oe en ee Aes aS 
COCMOSUS! «>< <-sshckeyo ie al leo ee 


GEC CUGRTENS hcl cuctsucdsjchcushsnonsuolciancisnoionsonone 
EPEC OTL 5.) Sie el sts eusviess ceuskoder aL caenone. eeren 
VOBENHCALEBS~ aie sissske co iscsi el eereiors Rusceee nee 


coececeer eee eee eee eee eee eee eee eee ee eee 
coereeeceer eee eee eee eee eee eee eee eee eee 


eeceeeeee eee eee eee eee ee ee eee ee eee eee 
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